Novel extended-release formulation of lovastatin by one-step melt granulation: in vitro and in vivo evaluation.
The objective of this study was to apply a one-step melt granulation method to develop an extended-release formulation of lovastatin (LOV-ER). We prepared a formulation using PEG 6000 as binder agent in a laboratory scale high-shear mixer. In vitro dissolution studies showed that the release of the drug from the new formulation followed a zero-order kinetic with no differences in the release profile with either the pH media or the agitation rate. The pharmacokinetic of lovastatin and its metabolite lovastatin acid was evaluated after the administration of the new formulation to Beagle dogs in fasted conditions and after a high-fat meal, and compared to the marketed formulation Altoprev®. After the administration of LOV-ER, extended plasma profiles of lovastatin and its active metabolite were achieved in both fasted conditions and after the high-fat meal. Plasma levels of lovastatin and lovastatin acid were always higher when the LOV-ER formulation was administered with the high-fat meal. A high variability in plasma levels and pharmacokinetic parameters was obtained, being this variability higher when the formulation was administered under fasting conditions. Our results suggest that there is an increase in lovastatin bioavailability when the formulation is administered after the high-fat meal. When we compare LOV-ER and Altoprev®, both administered after the high-fat meal, we found significant differences (p<0.05) in C(max) of lovastatin and in AUC(0-∞) and MRT of lovastatin acid. No differences were detected between both formulations in fasting conditions. In this regard, the high-fat meal seems to increase the absorption extent of lovastatin from LOV-ER formulation and to delay the absorption rate of the drug from Altoprev®. In conclusion, we developed a lovastatin formulation that provided extended plasma levels that confirm that one-step melt granulation in high-shear mixer could be an easy and cost-effective technique for extended-release formulation development.